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(54) Gas flow rate measuring apparatus 

(57) A power transistor (1 J is mounted on a metallic 
power supply terminal (40) within an intake pipe (20), 
individually and separately from an electronic circuit 
board (7) on which other electronic circuit element are 
mounted. This power supply terminal (40) acts as a ter- 
minal for electric power input and its one portion is ex- 
posed within the gas path of the intake pipe (20). The 
heat-generation of the power transistor (1) is effectively 



heat-generated by the metallic terminal (40) without giv- 
ing a remarkable effect to the other circuit elements. 
With this, it is possible to reduce any heat effect to the 
other electronic circuit components due to the self heat- 
generation of the power transistor (1) without the addi- 
tional number of parts and to effectuate the gas flow rate 
measuring apparatus of which measuring accuracy and 
reliability are high. 



CM 
< 

CO 
CO 

o 

CM 



FIG. 1 



40 41 



20 



43 



23 K 



42 



-i H 



rzn 



a 



□ Q H 



✓ 8 



10 

• 46 



12 3' A _ 44 <5 \ 



1 



EP 1 120 634 A2 



2 



D scription 

BACKGROUNG OF THE INVENTION 

[0001] This invention relates to a gas flow rate meas- 
uring apparatus for measuring flow rate (the amount of 
flow) of gas, and more particularly to a gas flow rate 
measuring apparatus using a heat-generating temper- 
ature sensing resistor to measure air flow rate sucked 
into the engine of an automobile, etc. 
[0002] As the most general method for accurately 
controlling a gas fuel ratio for an internal combustion en- 
gine, there is a method for measuring intake gas flow 
rate and computing one-by-one the injection quantity 
which makes burning condition optima. Agas flow rate 
measuring apparatus for measuring intake gas flow rate 
is indispensable in this. 

[0003] Thus, up to now, gas flow rate measuring ap- 
paratuses using various systems have been proposed, 
and are widely put to practical use. As one system of 
them, there is a heat-type gas meter which can detect 
the mass flow of gas. 

[0004] In this heat-type gas meter, a .temperature 
sensing resistor located within an intake gas flow path 
is included as a gas flow rate detecting element, which 
is electrically connected to a detecting circuit. 
[0005] This detecting circuit is also called as a control 
circuit, which supplies a current to the temperature 
sensing resistor per se or a heater positioned adjacent 
thereto to heat-generate it, and at that time the amount 
of the supplied current is controlled so that the temper- 
ature of the temperature sensing resistor is always high 
by a fixed temperature with respect to the temperature 
of gas sucked into the internal combustion engine. 
[0006] When the gas flows along the temperature 
sensing resistor, the amount of heat of which is deprived 
from the temperature sensing resistor increases, its pro- 
portion varies depending upon the rate at which gas 
flows, and based on this the value of the current supplied 
to the temperature sensing resistor or the heater also 
varies. 

[0007] As a result, the amount of variation of the heat- 
ing current supplied to the temperature sensing resistor 
becomes the value corresponding to gas flow rate. 
[0008] Also, in order to obtain the correct amount of 
heat radiation from the heat-generating temperature 
sensing resistor, it is needed to detect the temperature 
of the gas to be measured, so another temperature 
sensing resistor is located within the intake gas flow path 
as an intake gas temperature detecting element. 
[0009] An electric signal representing the amount of 
gas flow thus detected is inputted to an output process- 
ing circuit to be processed therein so that it conforms 
with the input voltage range necessary for an engine 
control device, and it is outputted as the output signal 
of the gas flow rate measuring apparatus. 
[0010] An arrangement using such technique is, for 
example a gas flow rate measuring apparatus described 



in Japanese Patent Prepublication No. 4487/1997. This 
gas flow measuring apparatus comprises a module 
housing including therewith in an electronic circuit board, 
said module housing being inserted in the inside of an 

5 intake pipe, and therefore it constitutes a superior tech- 
nique in which the heat generated by the electronic cir- 
cuit board can be cooled by suction gas. 
[0011] Incidentally, other examples of the gas flow 
rate measuring apparatus are shown in Japanese Pat- 

10 ent Prepublication No. 231899/1993 and Japanese Pat- 
ent Prepublication No. 503310/1997 (which corre- 
sponds toU.S.P. 5,631,416) 

[0012] However, although the prior technique shown 
in above-mentioned Japanese Patent Prepublication 

15 No. 4487/1997 has the structure in which the heat gen- 
erated by the electronic circuit board is cooled by intake 
gas. consideration for thermal effects which electronic 
components receive in case where the amount of heat 
to be cooled varies due to the amount of intake gas is 

20 not sufficient. 

[0013] That is, the thermal type gas flow rate meas- 
uring apparatus has a power transistor mounted to the 
electronic circuit to provide supply current necessary for 
heat-generation, since it carries out the heat-generation 

25 by flowing a current through the temperature sensing 
resistor. 

[0014] Because the power transistor produces self 
heat-generation at the time of current amplification, pe- 
ripheral members and electronic circuit components re- 

30 ceives heat effects thereby. 

[001 5] The electronic circuit board of the gas flow rate 
measuring apparatus is intended to reduce the number 
of parts, lower the cost due to the process reduction of 
mounting works and further make the product smaller 

35 by mounting on the same circuit board all electronic cir- 
cuit parts other than a temperature sensing resistor for 
detecting gas flow rate and gas temperature. 
[0016] Therefore, the power transistor is mounted on 
the electronic circuit board and the heat of this power 

40 transistor is thermally conducted to the circuit board on 
which it is mounted and then to a metallic base for the 
connection to the circuit board, whereby heat effect is 
given to the peripheral members and other electronic 
circuit elements. 

45 [0017] Since the gas flow rate measuring apparatus 
is arranged so that it is positioned mainly within the in- 
side of the intake pipe of an automobile engine, the heat 
of the electronic circuit board is carried away by intake 
gas, but the gas flow speed within the intake pipe is dif- 

so ferent depending upon the magnitude of the amount of 
intake gas of the engine. Particularly, when the engine 
is in idling condition, the gas flow speed is relatively 
slow, so there is produced the problem that in case 
where the heat of the circuit board is perfectly withdrawn 

55 therefrom, the nonconformity of an electronic circuit due 
to the heating of the circuit board, a measuring error due 
to temperature dependency each element and resistor, 
etc. have, or a detection error resulting from the fact that 
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SUMMARY OF THE INVENTION ■ 

fO019J , n o?de to iS h* E° W * f ,ranSiSt ° r - 

rate, an electronic cl^^Z^ 1 ^ nW ' 
said flow rate detection 1, e ' ectr,ca "y connected to >5 
«ow rate ^Jm^^ *" ^ said 
corresponding r ga e e ; o e w nt ra a " d "J"** a signal 
tecting said elect' n c c^S h" ^^0- 
housing.anda terZllfn USSd Within said 

the outside of said ho,,* externa ' equipment of 

which heats?; u s o sTtoTh f^" 9 rSSist ° r 25 
rent, and said power transil PPl,Ca,ion ° f 3 Cur - 

W- current Z^ZZ^nfT ^ ^ 
sensing resistor. 9 and tem Perature • 

(3) Also, preferably, in said (1) or 12\ , ha „ 
electrode of said power Irani, ' eCt ° r J ° 

said terminal and the bas *ZT J j ° in,ed ° nt ° 
of said power transistor !! em '" er Erodes 

tronic Jo* i^KSS:*' 1- ; to Said -~ 
bers. 9 respective conductive mem- 

(4) Also, preferably, in said (1) 12) or m 
™nal consists of a metal such 1 11 S3 ' d ler " 
therma, conductivityTs trg e " " C ° PPSr ° f Which 

a gas paln^ai * • 

located to the outside of erm ' nal ha s a portion 

conducted to the outside . P Wer tra r>s.stor is 
said terminal * °* C ° ndui < trough 

(6) Also, preferably, in said fl) n\ 
the terminal supportina said „ ( (4) or 

tends to the inside of If * tranS '' S, ° r SX ' 

fromtheins/deS 

terminal is exposed JS^St^^^ 
7 Also, preferably, in said (1) f2) n, , 4 , 

terminal is b ™£/™' T a " d " 
Waagasnowra lamea,^,^ g 
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a flow rate detecting element for 
rate, an .l«^ fl e^n2^ nn8B,i,to * 
said flow rate detecting C ° nnected ( o 

«ow rate detecting ^^SST ,9 . rtd 
corresponding , 0 g as flow rate IT 9 S ' 9nal 
tecting said electLJ US,P9 for Pro- 

housing and terSnl " h ° USed Within "id 

the outside of said h«T, e 3 ' ^'P-ent of 

^on, a resin sa ^ «SS h"'"-"^ " made 
-eta, plate insert n^pjj^ " f °™ d "y 
*JJ is supported to saidSp / ^ 

-id meta, plate' isTrm dt^t ^ J** 3nd 
terminal and after the insert HT d meta " 

inous housing i, « f P 9 Said res " 

9 separated from said metal termi- 



35 



-jus, ^^£2-^. 

; is possib,e <° *•«■ 

sistor to the termina 0 ^e " ^ ^ 
of the power transistor per se Ldl tem P eratu re 
board from being heated ^ '° ^ "» Ci ™« 

jj-se heat-L^^^ « * —ble to 

sSasrchrsCrat S t PPOrtin9 ^ 
of the housing to Z DO S- eXte " dS fr ° m ,he out side . 

intake gas in «h inside'o ^"h ^ 1 ' S 6XP ° Sed t0 
earned out Heat-radiation is 

Prove beacon ^SS^T^ * m ~ 

BRIEF DESCRIPTION OF THE DRAWINGS 
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Is a first embldll ', measu ™9 apparalus vv hieh 

XpAS'utH 0 ' a 9as " w - — ■ 
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attached » a" wakep " ,e 
OETA.LEOOSSCB.PT.ONO.THEPR^^O 

EMBODIMENTS 

. fter . h e embodiments of this invention 
[00251 Here.nafte the emo 

will be explained w.th "^T^, of a gas flow rate 
100261 Fig. 1 is a ^^ n . embodiment ac- 
measuring apparatus j^st^mo q gn jntake 

cording to this invenfon ££2bon vie w taken along 
pipe, and Fig. 2 s a^emat. secho ^ 

1 - r . , ,« 3 a temperature sensing resistor 

[0027] In Figs. 1 to 3. a temp a te|TV 

3 for detecting the amount ^J^, compe nsa- 
perature sensing res,stor for tem ^ ^ 

Son for detecting ^•^^J^ 23 flows which is 
of an intake pipe 20 w th en gine. and 

introduced into an ^ 3 an d temperature 

these temperature ^ n 9 ^ compensalion are 
sensing res.stor 4 .fer ^ board 7 als0 

electrically coupled to an e.e 

iocated in the internal of th mtak P P ce- 
[0028] As against 
ramies shaped to a p^ witnin tne en- 

high temperature because .t .s P Qn ^ gurface 0 , 

gine room of an ^.^^onductors are printed 
the alumina jed and thereafter 

by soldering. electronic circuit such as s 

l0 y 029 l Of cause, a ectr ^ ^ ^ 

mould package IC . ted first embodiment of 

different manner from *»JJ the same , th e expla- 
this invention, but s.ncj | *M«W^ „ omrtted . 
nation of this another f d and bon d- 

l00 301 The e' ectr °"'^ a Xet metal surrounded 
ed to a base plate 11 ^Substantially entire side 
by a resinous ^^^£5 board 7 is protected 
covered so that the e^ron.c«rcu ^ base 

lesion bonding or i^^^ circuit boa rd 7 may 
100311 ' nciden \ a, tr bv a resinous box-like housing 



terminals being '" se ^ shape .^ 10 nas a sub gas path 
5 [00331 The ^'^ r S a portion of gas 23 inhaled 
12 for passing therethrough a p conn ector 9 

into an ^.co^^^^t said sub 

adjusted as ™*^™ A J *e6 to the resinous hous.ng 
sheet-like resinous cover txeo 

!0 by adhesive bond,ng '. ; f hoard7 housed within the 

resinous hous.ng 10. s ub ga P )ocated jn me inslde 
ature sensing resistors 3 and I * a introduced 
of the intake pipe 20 trough which ga ^ ^ 

1 the internal ^ ^Si housing 10 is fixed 

20 n ector9 *^*££Z£?rf the intake pipe 20. 
so that it positions at he outsia ^ ^ ^ made 

[00361 The input/outpu V tomjn * g g frQm 
of metal which are loca ed £ ^ » Q ftrouflh the inside 
the inside of the ^^^ricrty connected to the 
25 of the connector ^ an conductive members 
electronic circuit board 7 nro ug 
such as metallic wires or the .UK ^ ^ may com . 

[00371 Sa,dmet f J^naUl towhichpowerneces- 
prise a power supply apparatus an 

30 sary to drive the gas fl rate signal from 

output terminal 41 ^ r ^artd a ground ter- 

ras flow rate measunng apparaw 

[00381 The r^ESLjE same time of the 
35 shaped by pressing or th -ke at * ^ pas$e 

other UH«^ f , J«2^»^ ^ ° 
fro m the interior of the ^" nec extends to a po- 

the resinous hous.ng 10 and i w The meta „ ic 

siti on at which it exposed t o .ntakeg ^ ^ j{ ^ 

40 power supply *™ n- fusing 10. with.n 
posed to the outs.de of the res. no There . 

the inside of the J^^prtf 40 * 

fore, the exposed metaHw pow 20 
cooled by intake gas w,th.n the in take ^P P additjon< 
4S 00391 The power ^ t^nicc^ 

nt^edto.!.^"^^ member in the same 
board 7 through the condu ct ve an<j ^ and 

way as the other mputfo utput g power 

mounts (or M^^J^iwch is supplied 
so transistor 1 for sensing resistor 3 

to the heat-generating ^perawr flQW pate 

00401 Fig. 4 is a ^^tat^enerating tem- 
Uasuring apparatus using he h a | ^ ^ 

perature sensing ^•^ r ? 0Ut h.^tr.ftK. to 
55 perature sensing res.s ^pending upon the mag- 
detect the amount of 9^^^"^ power transistor 
nitude of heat radiahon. T ^*.s > heat . ge ner- 

! amplitudes the current necessary 
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^. wh«h is supplied hereto 

Turing apparatus is basicallv 935 f '° Wrafe - 
orcuu having two bridge cem* " 6 " P " y 3 brid 9 in 9 
in putted to an opeSiona I'T ° f Wh ' Ch V0,ta 9" 
respective vo/tages and car^ IT '"I ? '° COm P ara 
of them becomes the same vo7 ,UCh C ° ntr0 ' ,hal b °th 
f°°42] Two temperatu^ c 96 Va ' USS - 

P'aced within the g p ^oXr 9 reS,St ° rS 3 and < 
trol circuit 2 as portions 0 f" f 0 ""^ to (he c °n- 

Jnciging circuit an'd co o^ S f ? ^ " P by the 
JJ 4 3 jnc, Wed in this c^Jg* ° P ^< 

other than the temperatu e set ^ C,Vcuif Par's 
detecting the amount o ^ a „d "he 3 Md 4 for 

respectively, are mounted on ^ tempera,ure °f gas. 
f°°44J it is because i is DO C,>CUit board - 

the number of parts IcZ T * '° '' ntend ,0 re duce 

foation, if it i s moun(ed f ™ e of the current ampli- 
»• other eiectronic S cuit .!jT? 0art ^*"««h 
»• Peripheral electro c circuT? 5 ' ^ Pr ° b ' em "at 
board receive heat effect ntss men,S ' efe on th e 

element 8 such as the ooerlZ * semiconductor 
is not so serious pZ^tblT ° r lhe *• 

eration of the Po&Z&^°» **< "eat-gen- 
some extent, by mountina i t en - beat-radiated to 
good heat conductivity 2/ 1 I** board n *ving 
^eet metal bas e plafe i 9 Ceramic board to 

andtheth^Slmreslstffo^ 6,ement « 

Surfa oeoftheceramic^aS h Z e y rn P °" 
ency with respect to their output ZZ*™"* depend " 
"es of resistance, which channlc i ractensf,cs and val- 
««C -t is possible to cope w"h?o a m Charact - 
"on of the heat-generaL^h 1 tne affec - 

ranging a characteristic tell t ? """^^ ar ' 
>n the electronic circuit S?L C °' npansa,in S Cir " 
correction even though a temZL ^ ° Ut out P ut 
W48J However, h «V^£! Ch3n9e ° CCUrs - 
« mounted on the electronic cto,L k P ° Wertran sistor 1 
the ceramic board 7 heated bw ? 3fd ? ' the heat of 
of the power transisto tt? an ' i» *! f "deration 
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and of which other sWe wa , is m 6e i meta ' baSe p,ate " 
housing 1 0. Wa " ' S made U P by the resinous 
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[°050J Therefore as the h 
1 is heat-conducted to the baltl ,T, P ° Wer transis to 
of the baseplate 11 j S h*,! P ' afe 11 ' furt herthehea 

of thesu P b 9 6 as ^7^"^ '° 9as 
-ng resistor 4 for dei^ na ft . t temDera ^re sens- 
-oeive the heat ZT'* « 

generation of the power tran SI ' 9 S6 ' f hea t" 

can occur in the tempe ra T, ? Whefeby an e rror 
fOOSIJ Of course sinTZ 

apparatus is located 22,* ° W rate measuri "9 
'ema. combustion engi^ IT* ^ 2 ° ° f the in 
speed corresponding 1 f * 935 23 nas ifs «ow 
bustion engine. anZvlteT * c °m- 
of the base plate 11 a 2 ^ * fakes th * heat 

transfer exists dep en dinTu""? am ° Unt hea 
speed. P nguponacha ngeofthega S flow 

Si Ja^r^::;^^ ,h3t tha speed 
0.5m/s. the base pZT, n e ^° WSP6ed 00 (ha order of 
condition at the time 0 V, s naZ,? 6 h6at rad ' ati °' 1 
temperature sensing resisted t C ° nvec,ion - so the 
feet. Conversely. (n ^e ' I Z I t * he * * 

gas 23 is high. gas S 6 WSPeed °' intaks 
P'ate 11 and it is c 00 , e ^ * V^* hSat ° f base 
s"b gas path 12 uZ££^ the ins ide of the 
'"take gas. The flow speed , fe r"Perature of 
ature detection erC due ^ bJT^ ° f ,he tem P e r- 
question. d " S l ° tn,s beat effect comes into 

[0053] Accordingly bvsurhfK 
Powertransistor 1 ar rangement that the 

terminal 40 integrated 2 J"? T""^ °" ,he meta llic 
ous housing 10 by ™^"^»*™ resin- 
«he like, ft becomes X^S n * ,C * w adhesive °r 
the metallic base plate T i 1 °' rCUIt board 7 a "d 

^is. it is Possible to id C ethrH? heateffect - Wi( b 
temperature sensing e^ or J'r ^ 6Ct '° n *™ °f the 
fon and to effectuate the «, fl temperatu re detec- 
Paratus having hioh^l 9 ° W fate me asuring ap- 
T0054] Also 9 by s 9 UC M^ Ur,n9aCC - 
terminal 40 is eipose ^ fm m ra H 9ememthatthenieta '' ic 
'be metallic termfnaUo tn2l h ° USin ° 10 ' 

therefore it is possible fn T ' 35 3 heat sink, and 
the self hm^S^J*"* fhe hea t effect due to 
f°055J By the wtrs^e h :r Wer,ranSiSt0r 1 - 
sistor 4 for temperatu ^^(1^ Pefa,Ure Se ° sin 9 re " 
fect from the sheet Zal l^ the heat a f- 

tionedwhetherornorbvl;, T i, - WI '" be men ' 
P'ate the heat effect ' T * reS '' n ° US basa 

4 for temperature dete ion can I " 5 * nSm9 resis,or 
10056] (n case wh " be ""Proved. 

heat conductiv fy in com ?/ Ptate< S,nce res '" is low in 
in conductive hea resS: 30 " ^ that is "fgh 
of the ceramic boi5^°^^«^P<«£. 
mounted receives the h e TS * P ° W6r lransistor 1 ''s 
the interior of the sub n , - °" ^ ^ ° f 

tomperature ? *** bounds the 

«on can be reduced Tnve^ tem Parature detec- 
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bad compared to the metallic base plate, the inside of 
the housing 1 0 which houses the electronic circuit board 
7 can be filled with heat. 

[0057] Since the gas flow rate measuring apparatus 
is mainly used for an automobile and so it is positioned 
under a high temperature atmosphere, it receives the 
effects of radiation heat, etc. due to the heat-generation 
of the engine in addition to the heat due to the self heat- 
generation of the power transistor 1 , so the semicon- 
ductor element 8, etc. mounted on the electronic circuit 
board is in danger of having exceeded its high-temper- 
ature side temperature composition range. 
[0058] Also, since the heat radiation from base plate 
11 has been inhibited, heat is transferred to the conduc- 
tive pole to which the temperature sensing resistor 4 in- 
tegrated with the housing 10 is fixed by welding or the 
like, there is the possibility that the temperature sensing 
resistor 4 for gas temperature detection in question re- 
ceives the heat effect. 

[0059] Therefore, with the replacement of the sheet 
metal base plate 11 with the resinous base plate it is 
difficult to improve the heat effect of the temperature 
sensing resistor 4 for temperature detection. 
[0060] As mentioned above, in accordance with the 
first embodiment of this invention, by such the arrange- 
ment that the power transistor 1 is mounted individually 
and separately from the electronic circuit board on which 
the other electronic circuit elements are located, on the 
metallic power supply terminal 40 and a portion of the 
power supply terminal 40 is exposed within the gas path, 
it is possible to reduce the heat effect due to the self 
heat-generation of the power transistor 1 , which the oth- 
er electronic circuit components receive, without in- 
creasing the number of parts, and to effectuate the gas 
flow rate measuring apparatus having high measuring 
accuracy and high reliability. 

[0061] Incidentally, by such an electrical arrangement 
that the one face of the power transistor 1 is made to 
the collector electrode and the other face is made to two 
electrodes of the base and emitter, the collector elec- 
trode of the power transistor 1 being joined on the power 
supply terminal by using solder or conductive bond, it is 
possible to conspire electrical conduction. At that time, 
the base electrode and emitter electrode on the other 
face of the power transistor 1 are connected to the elec- 
tronic circuit board through respective conductive mem- 
ber such as metal wires, etc. 
[0062] With this, the power supply terminal 40 can op- 
erate not only the heat radiating member but also an 
electronic component, and therefore it is possible to ra- 
diate heat effectively against the heat-generation of the 
power transistor 1 , without the need of an additional heat 
radiating member for only the heat radiation purpose. 
[0063] Also, by using a copper family material of 
which coefficient of thermal conductivity is high, it is pos- 
sible to provide effective heat transfer to the mounting 
portion of the power transistor 1, to which heat is to be 
♦'*r»«mitted. and inversely it is possible to further reduce 



the heat effect to the peripheral parts and electronic 
component to which heat is not to be transmitted. Inci- 
dentally, the power transistor may be replaced with an 
electronic part (a resistor or a diode) attached to the 

5 power supply terminal 40 which generates heat at all. 
[0064] Fig. 5 is a schematic block diagram in the state 
in which the gas flow rate measuring apparatus accord- 
ing to a second embodiment of this invention is attached 
to an intake pipe, and Fig. 6 is a schematic section view 

10 taken along B-B line in Fig. 5. 

[0065] In this second embodiment, the power transis- 
tor 1 is mounted on a metal plate 50 provided separately 
from the power supply terminal 40, not on it, and the 
other arrangement is the same as in the above-men- 

15 tioned first embodiment. 

[0066] In Figs. 5 and 6, the metal plate 50 on which 
the power transistor 1 is mounted is shaped by pressing 
or the like at the same time of the shaping of the metallic 
power supply terminal 40, etc which are located within 

20 the connector 9. comprises the same material as that of 
the metallic power supply terminal 40, etc., and formed 
by insert mould shaping in the same manner as in the 
power supply terminal 40 in the first embodiment in Fig. 
1. 

25 [0067] For themetal plate 50, a copper family material 
for example of which coefficient of heat conductivity is 
high is used, whereby it is possible to provide positively 
the heat transfer of heat due to the self heat-generation 
of the power transistor 1 to the metal plate 50. 

30 [0068] This metal plate 50 is effective electronic cir- 
cuitry means in case where it is difficult to mount the 
power transistor 1 on the metallic power supply terminal 
40. 

[0069] As mentioned above, also in the second em- 

35 bodiment of this invention, it is possible to reduce the 
heat effect which the electronic circuit board 7, the base 
plate 11 and the temperature sensing resistors 3 and 4 
would receive, and to effectuate the gas flow rate meas- 
uring apparatus having high measuring accuracy and 

40 high reliability. 

[0070] Fig. 7 is a schematic block diagram in the state 
in which the gas flow rate measuring apparatus accord- 
ing to a third embodiment of this invention is attached 
to an intake pipe. 

45 [0071] In this third embodiment, the power transistor 
1 is connected to the power supply terminal 40 as in the 
first embodiment, but the shape of this power supply ter- 
minal 40 is different from that in the first embodiment. 
The other arrangement of the third embodiment is the 

so same as in the first embodiment. 

[0072] The metallic terminal 40 has its shape within 
the connector 9 in the form of a coil such that the direc- 
tions of the current supplied thereto are alternate for it 
to have an inductance component. 

55 [0073] The power supply terminal 40 having the por- 
tion formed in the form of the coil operates to supply 
stable electric power to the electronic circuit 7 ever 
though a high frequency current such as electromagnet 
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-u. to^:^^9 the noises to 
[0074] As mentioned abt S ° f the CUrrent - 
*W embodimen ° of thi TZjr aCC ° rdanCe With 

'he same effec a n f s T' Can be <*- 
addition thereto T SD 's2? ^iment, and 
flow rate m easuring J p " p £ J f'VV^* the 8- 
e'ectric power to the elej l J SUpp, y stab 'e 

etc is applied. electromagnetic noises 

f° 075 J 'ncidentaily the conn . 

'"e above-mentioned ^^/T^ ™* as 

signal terminal 41 arouZ ? * m ' na ' 40 - 0U( P^ 
formed by me tal painS'lT" 3 ' ^ ^ Can b * 
-ing an MID (Molded K^'™- h ° US ' n9 1 ° 
ogy. connection OeviceJ technol- 

controlling the cu^T^^ ha * b *en used'for 
mention is no, limited to th,s bit ,, 9 this 
example where a power transit " apP ' iCab,e ,0 a " 
generation of this pZVZ 2? " ^ a ° d the hea <- 
cent electronic circuit »* <° ad i a " 

having high reliability and hbh * m8asunn 9 a PParatu s 
heat effects resulting" fZ Z sT^T * 
the power transistor. heat-generation of 

r°078J Furthermore, the power fan," , 
portion which is the membe to t L ^ moun,in 3 
"* 'he heat effectively bTus n ° i , m " haa ' Can tran ^ 
having ,h e efficiency o ^Zl^T^"^"*™' 1 
'^inal. and inversely iu s DO " f ° r the m etal 

the hea, effect to the ^ ^ te fu "her reduce 

c-rcuit components which a re h T m ? Md e ' ec,roflic 
heat is not to be transmitted mb6rS *° Which th e 

<'ed^ 

f star for temperature detection aT,™ T re ' 

tran!lr^^ 

and the base elec* od ^r supply term , 

connected to the circuit board il T e ' eCtrode are 
*">es. it is possible to IrT Qh res P e cflve metal 
and to attafn the u Ijo fZ" ^ ^ M ^V- 
additional heat f^^^T?* 0 * ^ 
Purpose. H or on 'y ( he heat radiation 

a Physica, 

•"9 apparatus of which «fa!at? 9 ! '° W rafe me «ur- 
f0082J Also, with he SSS,"^ are hi 9»- 

'ermina. on which the pow e tra"" " "* ms(a ' 
«he portion formed in the form r " m ° Unted has 
effectuate the gas C rlL Zalu ^ * * P ° SSib ' e <° 
can have improved accural b t IT aPPara,US wh -ch 
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as electromagnetic noises etf (^T^ CUrren( «<* 
f°083J Hereinabove this „ . been app,ied - 
5 **h respect to the gas £ ZT" "** 

dearly, if it is used in conn ec l T"™ 9 appara '^- 
temperature sensing re Zo to T * 

Claims 

an e,ec.ronic 9 ci rcTe e S""" 9 935 " ow 
f'ow rate detecting elel ^ C °" t6d '° Said 
^ate detecting eleml, anH f ° r t Contro '"'"g said flow 
20 responding to'g s 7,ow a * ^ COr ' 

'ecting said efectrorZ J^t °^^ 

2 ' ^i5S,Sr ,B appara,us accordi "g 'c 

50 sistor (11 S3,d e 'ectronicpart is a power tran! 

comprises a tempera^ eteCti " 9 e ' emen t 
35 heats in response ^ "T 9 reS ' Stor f 3 > 
and said poJe" a V4 2 ° f 3 
'he current to said heaZli , P ' 6S and contro,s 
resistor (3). ° 9 and tem Perature sensing 

'he base .nd^^^^^n-'f^and 
sistor (1) are cnn„I! J T 63 ° f Said Powertran- 

45 through re pec^e oZ j *" Circuif 
pcwive conductive members. 

metal sucr as c L ^ er v ,na ' (4 ° } Consi ^ of a 
is large. COpperof "hich thermal conductivity 



50 



^2 :^:^7 aCC0 ^ 'o 

within a condui 1 , 6Ctr ° niC C '' rcuit is '^ated 
55 terminal (40) ha S a 3 " S Path " and sa * 

said conduit^ TeZ^TV° ^ ° ( 
^ said power transistors, * 9Snerated from 
side of said condui t J " COnducte d »o the out- 
conduit l,ne through said termini Mm 



u 
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7. A^^^5^"SS- 
gas (23). 

othasa- inductance component 

wiring to said resinou 
technology. 

rate detecting element fo ^ m ecte d to said 

an electronic «^^cort«*ln9 
flow rate detect^ .element >|gnal CQr . 

rate detecting element ana P ^ 
responding to gas flow rat* a ^ sa(d 25 

tecSng said •'^^^^oon^"-^ 
nousing(lO) and ate mma J ^ , 

between said elect onic (1Q) 

equipment of the ou«J e o «k * £ ^ saio 

W nereinsaid hous n 10) »rna plate , n 3 

resinous hous.ng (10) « ^ ^ part constitut- 

sert mold shaping. ^^Jto said metal 
ing said electromc circuit .ssupp 

plate (50). 
transistor (1). 

12 . A gas flow ^!T^X^^^ 
claim 11.where.ntheterm.na^ from g 

ing with said ^.SSjta formed together 
meta.. and said meUl P*t (50 ^ insert 

with sai d metal *^' u ^ ( 10) it is sepa- 



40 



45 



50 



55 
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